t 



PAT-NO: 



JP402036576A 



DOCUMENT-IDENTIFIER: JP 02036576 A 



TITLE: 



MANUFACTURE OF VIBRATION TYPE TRANSDUCER 



PUBN-DATE: 



February 6, 1990 



INVENTOR-INFORMATION: 
NAME 

HARADA, KINJI 
IKEDA, KYOICHI 
KUWAYAMA, HIDEKI 
KOBAYASHI, TAKASHI 
WATANABE, TETSUYA 
NISHIKAWA, SUNAO 
YOSHIDA, TAKASHI 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 

YOKOGAWA ELECTRIC CORP N/A 



APPL-NO: JP63 186610 
APPL-DATE: July 26, 1988 



INT-CL (IPC): H01L029/84, G01L001/10 , G01L009/00 
US-CL-CURRENT: 29/25.35 



ABSTRACT: 

PURPOSE: To obtain a high tension vibrating element not producible by a 
design using boron only by a method wherein a first epitaxial layer is allowed 
to grow, composed of an etching-resistant high concentration p-type silicon 
simultaneously doped with carbon as well as boron, for the preparation of 
substrate regions for vibrating beams. 

CONSTITUTION: On an n-type silicon substrate 1 cut along the plane 100, a 
film 201 is formed of a silicon oxide or a silicon nitride, and the film 201 is 
removed from a specified region 202 by photolithography. Epitaxial growth is 
caused to proceed at locations on the substrate 1 specified for the formation 
of vibrating beams 3 and 4, which results in a first epitaxially grown p-type 
silicon layer 203, not less than 3×10<SP>19</SP>/cm<SP>3</SP> in impurity 
concentration approximately, during the growth of which the silicon is doped 
not only with boron but also with carbon. Vibrating beams 3 and 4 produced by 
this method are high in initial tension, with their range of movement wider in 



the compression side. This design enables the production of high tension 
vibrating beams 3 and 4 which the technique using boron only has failed. 
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ABSTRACT: 

PURPOSE: To enable to continuous etching to the final thickness of a 
diaphragm in a semiconductor pressure sensor by providing a diffused layers of 
a diaphragms of substantially equal thicknesses from the surface of a 
semiconductor substrate, and etching to form the diaphragm from the back 
surface of the substrate while referring to the electric characteristic of the 
diffused layer. 

CONSTITUTION: Piezoelectric resistors 2 of the prescribed number are formed 
on the surface of an N type silicon substrate 1 , and double diffused layer 4 of 
the depth substantially equal to the thickness of the diaphragm to be finally 
obtained is provided. A current is flowed to a passge 5 between a boundary 
between the substrate 1 and a P type diffused layer 4a, and a boundary between 
the N type diffused layer 4b and the P type diffused layer 4a, and the 
selective etching is performed to form the diaphragm while observing the 
current value. When the etching level reaches the position of the broken line 
7, i.e., in the passage 5, the current value decreases, and when the etching is 
finished at the time point when the position of the broken line 8, i.e., the 
passage 5 is completely interrupted and the current becomes substantially zero, 
the diaphragm of the desired thickness can be formed. 
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